Abstract. The renal defects resulting in a Fanconi syndrome were seen in eight Basenji dogs by measuring renal clearance and in vitro amino acid and sugar uptake and performing histopathologic evaluations. Renal tubular handling of glucose, phosphate, sodium, potassium, uric acid, and amino acids was abnormal, and in vitro uptake of labeled lysine, glycine, and a-methyl-D-glucoside by renal cortical slices was impaired. Histopathology was normal except for enlarged nuclei in some renal tubule cells. These Basenji dogs, which may be genetically affected, represent a likely modelfor idiopathic Fanconi syndrome in humans.
The Fanconi syndrome in humans is a constellation of abnormalities associated with renal defects of tubular reabsorption; it is manifested by excessive urinary loss of glucose, amino acids, phosphate, bicarbonate, sodium, potassium, and water (1) (2) (3) . The etiology may be unknown or idiopathic, but frequently the disorder is associated with a variety of inherited diseases (such as cystinosis, tyrosinemia, Lowes syndrome, and hereditary fructose intolerance in children) or with acquired conditions (such as multiple myeloma, amyloidosis, drug intoxication in adults). Such widespread derangement of renal tubular cell transport function could result from disordered membrane structure or abnormal cell metabolism, but as yet, the underlying mechanismns are unknown.
An animal model exists for Fanconi syndrome in which maleic acid is injected into dogs (4-6) and rats (7) (8) (9) (Table 2) ; normal dogs reabsorb 96 to 100 percent of filtered amino acids. One dog had increased cystine excretion and reabsorptive defects characteristic of canine cystinuria (10) . Urinary excretion of albumin was moderately increased over controls.
In vitro uptake of radioactive lysine and glycine, two amino acids whose tubular reabsorption was diminished, and a-methyl-D-glucoside, a nonmetabolizable model for the glucose transport system, was measured in renal cortical slices obtained at biopsy (12) (13) (14) . This technique has been used to show a defect in dibasic amino acid uptake by the kidney in human cystinuria patients (15) . Uptake of the three substrates was measured and expressed as the ratio of the number of counts per minute per milliliter of intracellular fluid to that in the medium (distribution ratio) ( Fig. 1) the serum or nuclear binding proteins.
Since the thyroid hormones thyroxine (T4) and 3,5,3'-triiodo-L-thyronine (T3) are the only naturally occurring iodinated compounds known to have vital biochemical activity, it is presumed that iodine plays an essential role in hormone activity. Some investigators have proposed that enhanced thyroid activity may be related to the ability of iodine to (i) achieve and maintain a specific hormone conformation or (ii) direct electronic interactions such as charge-transfer or electron donor effects in molecular associations. The observed antigoitrogenic activity (1-7) of such nonhalogenated thyroxine analogs as 3,5,3',5'-tetramethylthyronine (Me4) and 3,5,3'-trimethylthyronine (Me3) implies a distinction between these proposed functional roles of iodine and throws light on their significance for hormonal activity.
The results of studies measuring thyromimetic activity and protein binding affinities of these methylthyronines suggest that the role of iodine in functional activity and protein binding can be differentiated. In rat thymocyte activity tests (5) the methylthyronines had 23 percent of the activity of T3, and in tadpole assays (4) they had 15 percent of the activity of T4, but in rat antigoiter tests Me3 had only 2 to 3 percent of the activity of T4 (4) . In studies of binding affinities for the serum protein thyroxine binding globulin, the methylthyronines were tivity in the thymocyte tests and the extremely low serum protein binding affinities suggest that these methyl derivatives cannot be transported, but do have intrinsic biological activity, implying the need for iodine in hormone transport but not activity.
To compare the relative influence of iodine and methyl substituents on thyronine conformation, charge-transfer effects, and intermolecular interactions, a three-dimensional x-ray diffraction analysis of 4'-methoxy-3,5,3'-trimethyl-Lthyronine N-acetyl ethyl ester (Fig. 1) was undertaken.
Samples of the trimethylthyronine derivative (8) were crystallized from ethanol solutions at room temperature. The crystals are orthorhombic, space group P212,2,, with unit cell parameters a = 9.165(2), b = 28.576(3), and c = 8.405 (2) A, Z = 4 molecules, and volume = 2200 A3. Samples of the unsubstituted parent compound were unstable and no suitable crystals could be grown.
Of the 2606 independent reflections, measured in the 0-20 scan mode on an automatic diffractometer using Cu Ka radiation, 2320 were observed with intensities more than twice the standard deviations. Data were collected on a well-shaped crystal (Q.16 x 0.16 x 0.48 mm), which was stable and showed no deterioration on radiation. The structure was determined by application of the MULTAN (9) and NQEST (10) procedures and was refined by full-matrix least-squares techniques, using anisotropic thermal parameters for the nonhydrogen atoms to a current residual of R = 4.1 percent.
The molecular conformation of the trimethylthyronine derivative is shown in Fig. 2 Abstract. The molecular conformation of the halogen-free thyroxine analog 4'-methoxy-3,5,3'-trimethyl-L-thyronine N-acetyl ethyl ester has been determined by xray diffraction techniques. The unsubstituted parent compound, trimethylthyronine, has significant biological activity in rat thymocyte tests when compared with the thyroid hormone 3,5,3'-triiodo-L-thyronine (Ta). Although no activity data are available for the analog studied, it is presumed to be inactive because of the 4'-methoxy blocking group. The observed conformation of this structure is similar to that found for the natural hormone T3. The 3 '-methyl group is distal, the overall conformation is cisoid, and the diphenyl ether conformation is twist-skewed. The results of this diffraction study show that methyl substituents are capable of maintaining the thyronine conformation requiredfor hormonal activity; they suggest that iodine enhances hormone-protein binding because of the electronic effects it produces either by alteration of molecular charge distributions or by direct charge-transfer interactions with
